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hanging threads. This palm is now cultivated tor ornament 
in many places in California, and has also been introduced 
into green-house culture in Europe. An attempt has been 
made at one place in southern California to utilize a portion 
of the rough barrens country for an ostrich farm. Ostriches 
have been introduced from Africa, and are kept in large in¬ 
closed tracts, where they have abundant freedom. The cli¬ 
mate seems to be quite agreeable to them, and their culture 
promises success. 
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The stem of Ephedra . 1 
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(WITH PLATE XXI.) 


According to Bentham and Hooker, Ephedra occupies an 
srmediate position between Welwitschia and Gnetum m 


intermediate position between Welwitscnia anu 

the order Gnetacea?. Holding thus a low rank among _\ni 

nosperms, we would expect interesting anatomical stiuc 

nres. In all there are about thirty species, most ot n IC1 
are tropical. Within the United States five or six species Have 
been found, and their range is trom Ft. Bridger, Wyoming er- 

ritory, Colorado and Texas, through Utah, Nevada an i 

to ^California. 


In this study I 


E 


;pci 


Ephedra Jyevad < 
r Enirelm., E. pc 


Nevadensis Wats, and 


and A. monosfo 


IZi ' vtttgarts xvich., £L. injurcu yui*., i. f „:i 

ckya L., all of which seemed to differ in no impor a 

from the type used. . to be 

To the casual observer the stem ot Ephec ja ^e ^ 

a jointed affair, branching variously and attaining * » 

0 from Six inches to as many feet. He is struck with the 


the young branchesjxvfatal 


f*|®6 resemblance which _ 

common horse-tail rush. The stem bears no . rl ] e -like 
[be nodes of the young shoots are two or thre - ‘ , or 
bracts one to six lines long and usually of a f a f ter 

” the cases observed, all these scales were 
>e first _ vear > s growth, while in some cas g, iese ' sca Ies are, 
etaiued throughout the growing season. , do n0 leaf 

ln all probability, rudimentary leaves, ) e the stem, and] 
'^Vhave no fi bro-vascular connec tionvntl^ therein,- 
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seem to be but developments ot' the cortex and epidermis. 
In the axils of these bracts occur whatever dowers or branches 
the plant bears. 

The epidermis of the stem is rather rough, and is com¬ 
posed of irregularlv shaped cells. The outer wall is often 
considerably cuticularized, frequently becoming halt the 
thickness of the cell. Numerous processes, like very rudi¬ 
mentary trichomes, cover the epidermis, and in optical sec¬ 
tion give it the appearance ot being' covered with small 
knobs. The cortex (fig. i, c.), is for the most part made up 
of palisade parenchyma, containing chlorophyll. This chloro¬ 
phyll-bearing parenchyma completely invests, the young 
shoots except at the nodes, where it is abruptly terminated. 
Within this part of the plant all the leat work is done. As 
the stem increases in age the epidermis becomes more cuti¬ 
cularized. the wood tissues encroach more and more upon 
the cortex, and when from three to five years old its leaf work 
is over and the stem has lost all resemblance to the rush. 

Arranged either itt 
single or double verti¬ 
cal rows in the epider¬ 
mis, and leading 
the cortex, are found the 
stomata (fig. 2, 5, s, s , etc.). 

The stomatic structure ot 

one. 



Ephedra is a curious 
The opening is formed b\ 
four specially developed epi¬ 
dermal cells (fig* 3)* Below 


this opening are placed the 
guard cells, two in numbei. 

and ovate triangular in a cen¬ 
tral section (fig* 4 )* Bycarej 

ful manipulation the £ uai 

cells may be seen to respon 
to the presence ot water, 
fig. 5 is shown a stoma wi 1 
guard cells w r ide apart. 

6 shows them partly closed, the extrerni 

ties of the cells being in contact; " ' e 
fig. 7 shows them still more ne#r ^ 

- closed. Indeed it is only after a on 

dng that the slit opening can be entirely closed. 


e stoma of Ephedra, 
X 250. f 
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Below tlie 


course, this process is presumably the reverse ot that which 
would take place were the guard cells in their normal posi- 
tion in relation to the surrounding tissues. In fig. o a iongi- 
tudinal radial section ot the stoma is given 

stoma the usual air-chamber is found. 

Scattered singly or in groups ot trom two to ten within 
the cortex, and also the pith, are found very long sclerenchv- 
matous fibers. They are thick-walled and shining. Then 
length is indefinite, but seems usually to equal that ot the in¬ 
ternodes. These fibers are much more numerous in the COF* 
tex than in the pith. Xext within the cortex is found the 
bundle sheath of very delicate walled cells. Within this is 
the phloem, containing the sieve vessels and the accompany¬ 
ing cells of soft bast. Next comes the xylem area, iesem- 

bling that of Pinus very much, having rectangular-shaped 

cells with heavy lignified walls. The medullary in\s are 
not very prominent even in the most favorable ciicumstances. 
Within the xvlem area, and forming the central part ot ie 
stem, is the pith, of rather large irregular cells. 

HSn my study T 


used, with good resuffPt chlor-10 1 e 0 
fine as a staining fluid. The xvlem and the pith_ta e on 

little stain, and are seen as yellowish brown. * e P' 
takes on a ver\ r pretty bine, the cortex a daikei co or. 

the sclerenchymatous fibers a beautiful pink. If t ie seL 

too long in the reagent, the phloem and ie P* 
chyma adjoining it take up so much color that t ey * 
he readily distinguished. No trouble can be me w , , 
Anguishing the characteristic cells ot the xylem an ar _ 


.1C CCIISUl «.WV. —J -- . M f o,-_ 

verv simiiai ai- 
section \\ £> 'rj ie epidermis, 

a ns verse section. 1 P 










—V -«, lluc , , £ ,ug 5 uui umu2s. 1 lie P nK , ‘ tliin-walled 

s ot considerable length. They are ra 1 striking 
and have blunt ends. In the xylem area t ^ ^ compa red 
differences. Some of the cells are quite I, ^^ neralIv f 
. *tn surrounding ones. 


These 


are uuxic o ,, u or _ 

^"4 rath- thick 


S P 


e 


th<? usual 

onci , — . AfV nr 

Most of these are mo 

Soni£ in tutr 


| a pering ends of all tracheidsJ^B" I B 
ess spicily banded, and have of all gvm- 

* e r wood have the characteristic disk * disks and spi- 
n ° s permous stems, while others have o 1 respect trom 

r >l markings. The pith cells are different m no re>! 
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those found in such stems. However, it otten contains a sort 
of reddish brown coloring' matter, a secretion which is solu¬ 
ble in water at ordinary temperatures, showing it can not be 


“ a kind of resin," as has been claimed. 

Just above each node, except in E. monostachya, is tound 

Running across the stem is a sort 

thickness. This com- 


a most curious structure. 


of diaphragm of three or four cells 

ph'telv cuts oft' the pith and often the xylem also (tig. n). 
Whenever any of the tracheids pierce this they are the long, 
heavy-walled ones spoken of above. After acting as an 
almost complete partition in the region mentioned, it seems 
to merge into the phloem on either side. The cells making 
up this curious structure are rather thin-walled, and about 

broad. When treated with, cOnK* 


to 


growth of the internode may be found in 


three times as long as 

iodide of zinc they take the characteristic color of the phloem 
Just what the office of these cells can be, I am not prepatec 
say. They may be active meristem cells, and the 

this layer. 1 

found that wherever this exists it forms a line of eas} J 11 " 
vision, and the brittle stems always break at this point. 
It the other habits of the plant would warrant it, this ma} 
be a means for propagation, since bv breaking as it does 
there: c 
from 


iiCciiio lOJ piupugHllUIl 9 SlllL-t: uy uicumuj, • i 

can be no injury to the node, and it the plant wiUg 1 * 0 
cuttings this may be natures wav of providing them. 


t?" “* a 3* 

Craw for dsville, Ind. 


Explanation of Plate XXI and figures in text. —Fig. 1. ^ r0 ® 
section of stem: e, epidermis; c, cortex; b, bundle sheath; ph, phloem■ %y> 

ft // 

xylem; p, pith; sc, sclerenchymatous fibers; s, s, s, stomata; a, ■, < 

chambers. 

Fig. 2. Surface section of epidermis, showing vertical rows of stem 


am. 


Fig. 3. Epidermal cells surrounding a stoma. 

Fig. 4. Cross section of stoma: s, stoma, guard cells below, 4 

chamber; e, epidermis; sc,sclerenchymatous fibers. 

fig. Guard cells dry. 

* lng*. 4 B. Same, partly closed. 

Fig. 7. Same, nearly swelled shut. 

Fig. 8 . .Longitudinal section of stoma. 

Fig. 9 . Longitudinal section of stem, lettered as in fig- L . 

Fig. 10 . Elements in longitudinal view: sc, sclerenchymatous 

sp, long tracheid; tr, forms of tracheids; p , pith. . 

Fig. 11. Showing diaphragm above node as in longitudinal se c 

Fig. 12. More highly magnified portion of same. 

Figures 3—8, X 250 • 1 , 2, 9, 10, 12, X 125; 11, X 24. 









